Adult onset Still's disease (AOSD) is a systemic inflammatory disease with exact etiology and pathogenesis yet to be discovered. AOSD, being an important cause of fever of unknown origin, is diagnosed after ruling out infections, malignancy and other rheumatologic diseases. It may present with fever without typical rash although typical triad is of fever, joint pain and rash. A 35-year-old previously healthy man was referred to our hospital with 6 months of fever, joint pain and weight loss. Examination and investigations revealed anemia, leukocytosis (predominant neutrophilia), lymphadenopathy, hepatomegaly, arthritis and evidence of interstitial lung disease with raised serum ferritin levels. Hematological disorders, infections and other rheumatologic diseases were excluded. The diagnosis of adult onset Still's disease can be very difficult as there are no specific tests and diagnosis is based on symptom complex. AOSD presenting as fever of unknown origin could be a challenge for the physician to diagnose and manage timely.
Introduction
Adult onset Still's disease (AOSD) is a systemic inflammatory disorder with reported incidence of 0.14-0.40 per 100,000. 1 It was initially described in 1897 by George F. Still. The disease has a bimodal age distribution with first peak between 15-25 years of age and second between 36-46 years of age. 2 The exact etiological factors are still unknown, genetic and infectious etiology has been suggested in view of prodromal symptoms and role of non-specific cytokines like interleukin (IL)-5, IL-6, IL-18 and tumor necrosis factor-alpha (TNF-α). 3 Quotidian or double quotidian fever, arthralgia or arthritis, evanescent skin rash, sore throat, weight loss, lymphadenopathy and hepatosplenomegaly are the clinical manifestations of Still's disease. It is considered as a diagnosis of exclusion and only after excluding infections, malignancies and connective tissue diseases, diagnosis of AOSD is made based on the Yamaguchi or Fautrel criteria. 4 Here, we report a case of AOSD, who presented as a case of fever of unknown origin (FUO). Patient consent form was procured prior to the case report study.
Case Report
A 35-year-old, previously healthy male, was admitted with a six-month history of high grade fever, weight loss, myalgia, fatigue and generalized arthralgia involving shoulders, elbows, wrists, proximal interphalangeal joints, knees and ankles. He had morning stiffness and limitation of movement in involved joints due to pain. He had visited multiple hospitals before coming here, where he had already been treated with doxycycline, amoxicillin+clavulanic acid and injectable piperacillin-tazobactam but patient did not show any improvement in fever and joint pain.
On clinical examination, patient was conscious and well oriented. His blood pressure was 120/74 mmHg, pulse rate: 110/min and body temperature: 102°F. Patient was anemic but did not have any icterus, cyanosis or pedal edema. Painless, soft, mobile and non-matted lymph nodes of size 1 cm were palpable in posterior cervical region. Liver was palpable 1 cm below right costal margin in mid-clavicular F-fluorodeoxyglucose was seen in the bone marrow, lymph nodes and spleen on positron emission tomography scan. Test for glycosylated ferritin was planned but could not be done because of financial constraints and unavailability of the test in our institution.
Electrocardiogram and chest X-ray revealed no abnormality. X-ray bilateral hands showed periarticular osteopenia ( Figure 1 ). Ultrasonography of the abdomen showed hepatomegaly with liver span of 16 cm. Echocardiogram showed no evidence of infective endocarditis but minimal pericardial effusion was seen. Contrast-enhanced computed tomography (CECT) of the chest revealed mild intra and inter lobular sub pleural septal thickening in bilateral basal segments suggestive of early interstitial lung disease and mild pericardial effusion ( Figure 2 ). CECT abdomen showed hepatomegaly (17.5 cm) and splenomegaly. Magnetic resonance imaging lumbosacral spine with whole spine screening showed no evidence of Pott's spine. Spirometry showed evidence of restrictive lung disease [forced vital capacity (FVC)=47% and forced expiratory volume in the first second (FEV1)=46% of predicted; FEV1/FVC=101%).
Bone marrow examination was done which revealed nonspecific myeloid reaction with increased iron stores. Fine needle aspiration cytology cervical lymph nodes showed reactive lymphadenitis without any evidence of granuloma ( Figure 3) .
As per examination and tests, he was diagnosed as AOSD as per Yamaguchi criteria after ruling out all infections, neoplastic and other possible non-infectious inflammatory conditions. Non-steroidal anti-inflammatory drugs (NSAIDs) and prednisone were started. Patient improved dramatically and his fever as well as joint pain subsided. Patient was discharged in stable condition and is on regular follow-up. 
Discussion
Infections constitute most common etiology of FUO (43%). 23% cases of FUO are caused by non-infectious inflammatory diseases among which AOSD accounts for 6% of cases with fever of unknown origin. 16% of cases with FUO are due to neoplasms, 4% of miscellaneous causes and the other 13% remains undiagnosed even after extensive investigations. 5 AOSD is a disease of exclusion and a systemic auto inflammatory disease with infections and genetic factors as possible etiology. It is characterized by spiking fever, evanescent rash, articular manifestations and multiorgan involvement. 6 AOSD has no pathognomonic features so diagnosed as per Yamaguchi's criteria which require the presence of at least five features with at least two of these being major criteria after ruling out infectious, malignant and other rheumatic diseases 7 ( Table 1 ). Other criteria like Fautrel's criteria are also proposed and are frequently used but none of them is fully validated. 8 Our patient had high grade fever, arthralgia and neutrophilic leukocytosis from major criteria and hepatomegaly, lymphadenopathy and RF and ANA negativity from minor criteria with no evidence of any infection, malignancy or other rheumatic disease even after detailed workup.
Fever is noted in more than 95% of cases and it is usually higher than 39°C, one or more spikes daily or it may be continuous. 6 Around 90% of patients have also sore throat due to non-exudative pharyngitis. Most patients also complain of significant weight loss. Characteristic Still's rash is evanescent and non-itchy which usually appears or enhances during fever spikes. Koebner's phenomenon and dermatographism are usually evident. 9 Arthritis, commonly polyarthritis occurs in about 95% of cases, joint symptoms increase during fever spike. Most common joints involved are knees, followed by wrists, ankles, elbows, metacarpophalangeal, metatarsophalangeal, distal interphalangeal joints, hip, neck and temporomandibular joint and interphalangeal joints of the feet. 10 Radiographs of affected joints in early disease show juxta-articular osteopenia and soft tissue swelling. Later in established arthritis, erosions and joint space narrowing may be detected. Selective non-erosive narrowing of carpometacarpal and intercarpal joint spaces leading to intercarpal ankylosis is more specific for AOSD. 11 The disease may have monocyclic (25-30%), polycyclic (25-30%) or chronic course (30-50%). In monocyclic course, disease remits within a year and never appears again. Those with polycyclic course have intermittent disease and intensity tends to be less severe and of shorter duration with subsequent episodes. Chronic disease is most disabling and leads to chronic disabling arthritis. The presence of polyarthritis earlier in disease course, involvement of hip or shoulder joints, prior episode in childhood and requirement of more than 2 years of treatment with steroids are poor prognostic factors. On the other hand, the absence of Still's rash predicts a better outcome. 10 Lymphadenopathy, splenomegaly and hepatomegaly are detected in 63%, 52% and 42% of patients respectively. 6, 10 Lymphadenopathy and organomegaly may be observed as a result of reticuloendothelial involvement. Cervical lymph nodes are most commonly involved. About a third of patients Adult onset Still's disease presenting as fever of unknown origin have pleural effusion and 27% of patients have pneumonitis affecting the upper or lower lobes. Rarely, patients develop acute respiratory distress syndrome and interstitial lung disease. Our patient also showed evidence of interstitial lung disease, which has been found as an association in around 5-6% cases with Still's disease. Pericarditis and mild pericardial effusion are seen in about one third of patients, and very rarely they may lead to cardiac tamponade. Nearly 75% of patients have elevated liver enzymes which might be a result of drug toxicity or mostly primary. Leukocytosis is the result of a striking neutrophilia that is secondary to bone marrow granulocyte hyperplasia and seen in 92% of cases. Raised ESR is found in 99%, hypoalbuminemia in 81%, anemia of chronic disease in 65% and thrombocytosis in 62% of cases. 10 Serum ferritin and glycosylated ferritin levels are considered to be specific diagnostic criteria for AOSD. S ferritn level ≥5 upper limit of the normal has 80% sensitive and 46% specific for diagnosis. 12, 13 Levels of serum ferritin correlate with disease activity and are used for monitoring response. Glycosylation is a process that protects serum ferritin from proteolytic enzymes. Healthy subjects have 50-80% of serum ferritin glycosylated, whereas this fraction falls to 20-50% in patients with inflammatory diseases due to saturation of glycosylation mechanisms and by lower clearance of non-glycosylated proteins by histiocyte-macrophage system.
14 So the percentage of glycosylated serum ferritin remains low throughout the course, both during active disease or remission and considered more specific for diagnosis of AOSD. 8 Because of their similar clinical presentations and temporal relationships, Infections and malignancies have been suspected as etiologies of AOSD. However, a causal relationship has never been clearly established. Various infectious agents like viruses and bacteria may trigger AOSD. 15 Some studies have looked at distinct HLA alleles in their association with AOSD, however no consistent results have been obtained from association studies between AOSD and HLA loci. Abnormalities in cytokines profile (IL-1, IL-6, IL-18, TNF-α, macrophage colony stimulating factor, interferon gamma) may play a pathophysiological role in AOSD. 16 Mainly IL-18 plays a crucial role in activating macrophages favoring Th-1 type cytokine production. IL-18 and serum ferritin levels correlate with disease activity in AOSD. 15, 17 Rheumatoid factor and ANA are found negative in 93% and 92% of cases respectively.
Despite increasing progress in unraveling the pathogenesis of the disease, evidence-based data are still lacking and, consequently, the disease course is unpredictable at onset and the therapeutic approach is still largely anecdotal higher systemic score and/or the presence of AOSD-related complications at the time of diagnosis are significantly associated with a poor, unfavorable outcome. 12 Treatment of AOSD centers around the use of NSAIDs, steroids and antirheumatic agents to control fever, arthritis and systemic disease. NSAID monotherapy controls the disease in only 7-15% of patients; others require steroids and show response in 76-95% of cases. 18 Myocarditis, pericardial tamponade, disseminated intravascular coagulation and increasing liver enzymes on treatment with NSAIDs are absolute indications for steroids. With improvement in disease and inflammatory parameters dose of steroids needs to be tapered to minimum. Chronic polyarthritis which is not controlled with low dose steroids requires the use of antirheumatic drugs like methotrexate, hydroxychloroquine, cyclosporine A, gold, penicillamine, azathioprine and cyclophosphamide. Chimeric anti-TNF monoclonal antibody infliximab used in nonresponsive patients at weeks 0, 2, 6 and every 8 weeks shows marked improvement in symptoms and parameters like ESR, CRP, serum ferritin. 19 Serious side effects including infusion reactions, cutaneous eruptions, recurrent bronchitis, pneumonitis, heart failure, blurry vision and fulminant hepatitis in patient with concomitant hepatitis B may be observed. Intravenous immunoglobulin use led to treatment of flares as well as remission in NSAID refractory patients. In an era of biologic medicines, promising targets like IL-1, IL-6, IL-17 have emerged as an essential aspect of the future prospects in the treatment of AOSD. 15 IL-1 antagonist anakinra has been tried in refractory AOSD or those requiring high dose maintenance steroids and found to be beneficial. Antihuman IL-6 monoclonal antibody has shown marked improvement in arthralgia, CRP and fever in patients who are refractory to methotrexate, cyclosporin A and prednisolone. 20 
Conclusions
The fever of unknown origin is often frustrating both to physician and patient as extensive invasive and noninvasive investigations may be required and sometimes even fail to reach a diagnosis. Hence for an effective and sensible approach it is very important that clinician considers noninfectious disease like Still's disease in differential diagnosis of FUO. Although Still's disease may require standard diagnostic criteria for diagnosis, it needs extensive investigations to exclude other possible diagnosis. High index of suspicion supported by relevant investigations is much needed for diagnosis of Still's disease so that early initiation of targeted therapy can be done to prevent poor outcome. 
